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Summary
A studywith16 ruminallyfistulatedbeef
steersfedBermudahayadlibitumshowedthat
theintakeanddigestibilityofhaywasnotinflu-
enced by increasinglevelsof supplemental
degradableintakeprotein(DIP). However,the
hayusedin thisstudywasof mediumquality;
lowerqualityBermudahaywithlowerCP may
respondtosupplementalDIP.
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Introduction
Overthelastdecade,theapproachtoprotein
nutritioninruminantshasshiftedfromthetradi-
tionalcrudeprotein(CP)systemtoametaboliz-
ableprotein(MP) systemdescribedby the
NaturalResearchCouncilin the1996Nutrient
Requirementsof BeefCattle. Metabolizable
proteinisdefinedasthetrueproteinabsorbedby
thesmallintestine.It issuppliedbymicroorgan-
isms passingout of the rumenand by
undegradableintakeprotein(UIP) thatescapes
ruminaldegradation.TheMP systemaccounts
forthedegradationfproteinintherumenand
separatesproteinrequirementsintodegradable
intakeprotein(DIP)whichisneededbyruminal
microorganismsandthatneededbytheanimal
(UIP). Crudeprotein=DIP +UIP.
Bermudahayisacommonroughagesource
for beefcattlein thesouthernUnitedStates,
includingportionsofOklahomandKansas.It
typicallycontains7 to12%CP. Previousre-
searchonlow-quality(CP<7%),tallgrass-prairie
foragehasdemonstratedthatDIP is thefirst-
limitingnutrientforoptimalforageutilization,
and that DIP supplementationdramatically
improvesforageintakeanddigestion.Although
theamountof DIP neededto maximizetotal
digestibleforageintakehasbeendefinedfor
tallgrass-prairieforage,informationon the
effectsof DIP supplementation medium-
quality haysuchasBermudais limited.Our
studywasconductedtodeterminetheimpactof
DIP supplementationBermudahayintake
anddigestion.
ExperimentalProcedures
Sixteenruminallyfistulatedbeef steers
(averagebodyweight,653lb)wereblockedby
weightandassignedtooneof fourtreatments
withincreasinglevelsof DIP. Eachsteerwas
offeredBermudahayat130%of theaverage
voluntaryintakefor the preceding5 days.
SupplementalDIP (sodiumcaseinate;91.6%CP,
100%DIP) wasinfusedruminallyat7:00AM,
immediatelypriortofeedingforage.Theforage
contained70.8%NDF and8.2%CP,of which
60%wasDIP. DIP wasestimatedusinganin
situtechnique.ThelevelsofsupplementalDIP
infusedwere .041,.082,and.124%BW/day.
Controls receivednone. Followinga 10-day
adaptation,feedoffered,feedrefused,andtotal
fecaloutputweremeasuredfor7days,inorder
to calculateintakeresponseanddigestibility
coefficients.
4ResultsandDiscussion
SupplementalDIP exertedessentiallyno wasconsiderablylessthanthe11%previously
effect onforageor totalOM intake,totalOM demonstratedtomaximizeintakeanddigestion
digestion,ortotaldigestibleOM intake.Simi- of lowerquality(CP<7%)forages(suchas
larly,neithertotalNDF intakenorNDF digest- wintertallgrass-prairieforage).Thelowlevelof
ibilitywerealtered.WeconcludethatDIP was DIP intakeatwhichtotaldietintakeanddiges-
notsignificantlylimitingtheutilizationof the tionweremaximizedissurprisinganddeserves
Bermudahayusedin thisstudy,in spiteof additionalevaluation. TheBermudahayusedin
thefactthattheDIP in theBermuda(about
8.3%oftotaldigestibleOM intake)
our studywasof mediumquality. Feeding
Bermudahayof lowerquality(particularlywith
lowerCP)mightelicitaresponsetosupplemen-
talDIP.
Table1. Effectof IncreasingAmountsofDegradableIntakeProteinonDM andOM
IntakesandDigestibilityin BeefSteersFedBermudaHay
DIP (%BW) Contrastsa
Item 0 .014 .082 .124 SEM L Q Cb
Dm intake - - - - - - - - - - %BW - - - - - - - - -c
 Forage 2.45 2.21 2.28 2.27 .15 .45 .39 .50
 Total 2.45 2.25 2.37 2.40 .15 .96 .39 .50
DM intake - - - - - - - - g/kgBW - - - - - - - - -.75
 Forage 101.1 91.6 94.9 93.3 6.0 .43 .47 .46
 Total 101.1 93.5 98.6 98.8 6.1 .94 .48 .45
Om intake - - - - - - - - - - %BW - - - - - - - - -d
 Forage 2.30 2.06 2.33 2.11 .14 .41 .38 .48
 Total 2.30 2.11 2.21 2.24 .14 .94 .38 .49
OM intake - - - - - - - - g/kgBW - - - - - - - -.75
 Forage 94.4 85.7 88.7 86.9 5.5 .41 .49 .45
 Total 94.4 87.5 92.3 92.2 5.5 .94 .49 .44
TotalDOMIe
 %BW 1.45 1.27 1.42 1.43 .09 .84 .27 .21
 g/kgBW 59.8 52.5 59.1 58.7 3.9 .84 .35 .19.75
TotalOMD, % 63.2 60.0 64.2 63.9 1.5 .35 .31 .07f
TotalNDFD, % 65.9 62.2 64.3 63.5 1.7 .49 .36 .20g
TotalDIPIh
 %BW .120 .156 .193 .233 .008 <.01 .35 .37
 g/kgBW 4.83 5.98 7.96 9.50 .29 <.01 .47 .27.75
L = Linear, Q = Quadratic, C = Cubic.a
Standarderrorofthemean(n=3).b
DM =drymatter.c
OM =organicmatter.d
DOMI =digestibleorganicmatterintake.e
OMD =organicmatterdigestion.f
NDFD=neutraldetergentfiberdigestion.g
DIPI =degradableintakeproteinintake.h
